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Purpose
To evaluate the use of velocity encoded (VENC)
magnetic resonance imaging (MRI) for measurements of
left atrial appendage (LAA) flow velocities in compari-
son with transesophageal echocardiography (TEE).
Introduction
The presence of reduced LAA flow velocities indicates
patients who are prone to thrombus formation in the
LAA and therefore being at high risk for subsequent
cardioembolic stroke. LAA flow velocities are typically
assessed by TEE in clinical routine. VENC-MRI is an
established tool for the quantification of transvalvular
flow, but the feasibility of LAA flow measurements by
VENC-MRI has not been studied so far.
Methods
The study included 26 patients with sinus rhythm (n = 15)
or atrial fibrillation (n = 11). All patients underwent
VENC-MRI and TEE to assess LAA flow velocities.
VENC-MRI was performed perpendicular to the orifice of
the LAA to assess through-plane flow. Peak velocities
were measured of the passive, early-diastolic LAA outflow
(e-wave) in all patients. Peak velocities of active, late-
diastolic LAA outflow (a-wave) were assessed in patients
with sinus rhythm. Figure 1 demonstrates measurements
of LAA flow velocities by VENC-MRI in a patient with
sinus rhythm. Correlation and agreement was analyzed
between VENC-MRI and TEE measurements of e- and
a-wave peak velocities and the e/a ratio.
Results
A good correlation and agreement was found between
VENC-MRI and TEE measurements of maximal e-wave
velocities (r = 0.63, P<0.001; mean difference 1±10 cm/
s). The a-wave was detected by VENC-MRI in all
patients with sinus rhythm. Correlation was strong for
measurements of maximal a-wave velocities between
VENC-MRI and TEE (r=0.73, P<0.01). A mean differ-
ence of 10±16 cm/s was found between VENC-MRI and
TEE maximal a-wave velocities. There was a good corre-
lation and agreement for the e/a ratio between VENC-
MRI and TEE (r=0.63, P<0.01, mean difference 0.08
±0.12).
Conclusions
The assessment of LAA flow velocities by VENC-MRI is
feasible and measurements agree well with TEE. VENC-
MRI has the potential to identify patients who are at
risk for thrombus formation in the LAA.
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Muellerleile et al. Journal of Cardiovascular Magnetic Resonance 2011, 13(Suppl 1):P252
http://jcmr-online.com/content/13/S1/P252
© 2011 Muellerleile et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.Published: 2 February 2011
doi:10.1186/1532-429X-13-S1-P252
Cite this article as: Muellerleile et al.: Left atrial appendage flow
velocities: assessment by velocity encoded magnetic resonance
imaging. Journal of Cardiovascular Magnetic Resonance 2011 13(Suppl 1):
P252.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Muellerleile et al. Journal of Cardiovascular Magnetic Resonance 2011, 13(Suppl 1):P252
http://jcmr-online.com/content/13/S1/P252
Page 2 of 2